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INTRODUCTION
The pages that follow present a bibliography of published articles on particles and fields re-
search from 1958 to May 1, 1966. !t is iP_ended to be comprehensive only in one limited area:
rocket and satellite research on energetic particles (those with energies exceeding 10 electron
volts) and on magnetic or electric fields. We have not been comprehensive in the related area
of ground-based studies: Specifically, we have not included all of the extensive literature on time
variations of the geomagnetic field, but rather have made a modest, hopefully representative se-
lection from those portions of it bearing some relation to the space program. We havealso not
attempted to cover all of the subject of ground-basedcosmic ray measurements, where the ex-
tensive literature on time variations, on _ mesons, and on air showers bears little relation to
the space program. Similarly, in the area of ground-based auroral observations, we have tried
to select works related to the space effort. Finally, we have excluded nearly all ionospheric
work.
The Bibliography contains approximately 2,500 entries. Listings were obtained from two
major sources: (1) compilations of references from review articles and (2)a search of the tables of
contents of selected journals, books, and published proceedings of various meetings. There are
obvious built-in prejudices in the selection process related to our knowledge of the existence of
certain articles or books.
We have included in this Bibliography only "published" works in English, defined by us in an
operational sense as those articles appearing in a standard journal or book and available on the
open shelves of any well-established and reasonably comprehensive scientific library. The Goddard
library was used as a model. Thus preprints, institutional documents, reports receiving limited
distribution, classified reports, and the like were not included. Most articles published before
1958 were excluded, except those which are still referred to often. In a few cases (e.g. Space
Research VI_ Proceedings of the Pasadena Solar Wind Conference, Bergen Radiation Belt Symposium,
and London Cosmic Ray Conference) we have obtained preliminary Tables of Contents prior to
publication. We are most grateful to the various editors who have been cooperative in this respect.
Abstracts of talks given at meetings, even though available in the published literature, were speci-
ficaily excluded. Articles in Russian or other languages were included only if available in trans-
lation in a published book or journal.
Each entry was checked against the original source for accuracy of title, spelling of authors'
names, volume number, page number, etc. This was accomplished by sorting the entry cards
according to journal name, volume number, and page number, before the cards were alphabetized
and sorted into categories. At the same time the Tables of Contents of many of the journals could
be checked for possible omissions. The Journal of Geophysical Research was used as a model for
the form of the references, with the exception that underscoring was used in place of italics to ease
the burden of final typing. Inclusive page numbers were obtained wherever possible.
The sorting of the individual listings into specific sections was often difficult and somewhat
arbitrary. Even though many articles would be appropriate to two or more categories, we decided
to avoid multiple listings. One might have to search a bit, therefore, to find a specific article. An
author index was compiled in order to aid the reader in his search. All authors of an article have
been included in this index, not just the first.
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The Tables of Contents and/or indices of the following journals have been specifically searched
for inclusion of listings (numbers in the second parentheses give the total numbers of entries
included from each journal):
Astrophysical Journal (Thru April, 1966) (52)
Journal of Atmospheric and Terrestrial Physics (Thru April, 1966 (36)
Journal of Geophysical Research (From 1959 thru May 1, 1966) (807)
Physical Review (Thru March 31, 1966) (120)
Physical Review Letters (From inception thru May 16, 1966) (82)
Physics of Fluids (Thru April, 1966) (18)
Planetary and Space Science (From inception through March, 1966) (131)
Reviews of Geophysics (From inception through February, 1966) (9)
Science (Through May 13, 1966) (26)
Space Science Reviews (From inception through March, 1966) (32)
A similar search in Nature was abandoned as hopeless because of the large number of issues
and the complete inadequacy of the index for such a search.
The Tables of Contents of the following books and conference proceedings have been searched
for inclusion of listings (numbers in parentheses give the number of listings from each source):
Space Research I, edited by H. Kallman Bijl, Proceedings of the First International Space Sci-
ence Symposium (COSPAR), Nice, January 11-16, 1960, North-Holland Publishing Co.,
Amsterdam, 1960 (22).
Space Research II, edited by H. C. van de Hulst, C. de Jager, and A. F. Moore, Proceedings of
the Second International Space Science Symposium (COSPAR), Florence, April 10-14, 1961,
North-Holland Publishing Co., Amsterdam, 1961 (20).
Space Research HI, edited by W. Priester, Proceedings of the Third International Space Sci-
ence Symposium (COSPAR), Washington, D. C., May 2-8, 1962, North-Holland Publishing
Co., Amsterdam, 1963 (29).
Space Research IV, edited by P. Muller, Proceedings of the Fourth International Space Science
Symposium, Warsaw, June 4-10, 1963, North-Holland Publishing Co., Amsterdam,
1964 (28).
Space Research V, edited by D. G. King-Hele, Proceedings of the Fifth International Space Sci-
ence Symposium (COSPAR), Florence, May 12-16, 1964, North-Holland Publishing Co.,
Amsterdam, 1965 (39).
Space Research VI_ edited by R. L. Smith-Rose, Proceedings of the Sixth International Space
Science Symposium (COSPAR), Mar del Plata, Argentina, May 10-21, 1965, to be published,
1966.
Proceedings of the International Conference on Cosmic Rays and the Earth Storm, Volumes 1-3,
Kyoto, September 4-15, 1961 (Also published in J. Physical Society of Japan_ Supplement
A-I-III,1962) (158).
vi
Proceedings of the International Conference on Cosmic Rays (IUPAP), edited by R. R. Daniel
et al., Jaipur, India, December 2-14, 1963, Vols. 1-6 (109).
Proceedings of the Ninth International Conference on Cosmic Rays (IUPAP), London,
December 6-17, 1965, The Institute of Physics and the Physical Society, to be published,
1966 (123).
Proceedings of the Plasma Space Science Symposium, edited by C. C. Chang and S. S. Huang,
Washington, D. C., June 11-14, 1963, D. Reidel Publishing Co., Dordrecht-Holland,
1965 (12).
Research in Geophysics_ Vol. 1, Sun, Upper Atmosphere, and Space, edited by Hugh Odishaw,
papers from IGY review symposium, Los Ar_eles, August 12-16, 1963, M.I.T. Press,
Cambridge, 1964 (8).
Auroral Phenomena, edited by Martin Walt, First Lockheed Research Symposium on Space
Science, Palo Alto, California, January, 1964, Stanford University Press, 1965 (9).
The Solar Wind_ Proceedings of a conference held at California Institute of Technology,
Pasadena, April 1-4, 1964, sponsored by the Jet Propulsion Laboratory, Pergamon Press,
to be published, 1966 (29).
Radiation Trapped in the Earth's Magnetic Field, edited by B. M. McCormac, proceedings of the
NATO Advanced Study Institute, Bergen, Norway, August 16- September 3, 1965, D. Reidel
Publishing Co., Dordrecht, Holland, to be published, 1966 (48).
Space Science, edited by Donald P. LeGalley, John Wiley and Sons, New York, 1963 (6).
Space Physics_ edited by Donald P. LeGalley and Alan Rosen, John Wiley and Sons, New York,
1964 (10).
Introduction to Space Science, edited by W. N. Hess, Gordon and Breach, New York, 1965 (6).
A special effort was made to include results of the Russian space program which are available
in the published literature in English. Articles which Russian scientists desire to have wide
distribution in the Western world are usually submitted by them as part of the proceedings of inter-
national conferences, as for example, the yearly COSPAR symposia (Space Research I-VI) and the
biennial IUPAP Cosmic Ray Conferences. In addition, a number of Russian journals containing
articles on fields and particles are translated cover-to-cover and published in this country or in
England. In the Bibliography, full references are given for the English translations and abbreviated
references in parentheses for the Russian originals. The Tables of Contents of the following
English translations of Russian journals have been searched for inclusion of listings (numbers in
parentheses give the number of listings from each source):
Geomagnetism and Aeronomy, published by the American Geophysical Union (translation of
Geomagnetizm i Aeronomiya_ abbreviated G. i A. in the Bibliography) (170).
Artificial Earth Satellites, issues No. 1-6 published in book form by Plennum Press; issues
No. 7-17 in journal form by Consultants Bureau; selected articles also translated in
Planetary and Space Science (translation of Iskusstvennye Sputniki Zemli_ abbreviated
I. S. Z. in bibliography; publication ceased in 1962) (37).
Cosmic Research_ published by Consultants Bureau; unpublished translation also available from
Air Force Systems Command, Wright-Patterson Air Force Base, Ohio (Translation of
Kosmicheskie Issledovaniya_ abbreviated Kosm. Issl.; a replacement for I. S. Z., begun in
1963) (32).
vii
Soviet Astronomy - A J, published by American Institute of Physics (translation of Astrono-
micheskii Zhurnal, abbreviated Astron. Zh.) (34).
Soviet Physics - Uspekhi_ a review journal published by A. I. P. (translation of Uspekhi
Fizicheskikh Nauk) (7).
In addition, articles in fields and particles have appeared in Soviet Physics-Doklady (A.I.P.)
and Bulletin of the Academy of Sciences USSR-Geophysics Series (A.G.U.), although these have not
been comprehensively searched for this Bibliography. Finally, an All-Union Conference on Space
Physics was held in Moscow on June 10-16, 1965, for which the Transactions were published in
Russian late in 1965. A translation is available as NASA TTF-389, February, 1966, entitled Space
Research. Included are many excellent summaries of results from the Russian space program.
However, since the translation is an unpublished institutional document, the numerous individual
articles have not been included in this Bibliography.
We are indebted to Dr. M. P. Nakada for his participation in an earlier version of this
Bibliography, and to Drs. David Stern and Frank Jones for their assistance in compiling and sorting
certain sections, particularly Cosmic Rays.
°..
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THE SOLAR WIND, COMETS, AND INTERPLANETARY MEDIUM
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Alfvdn, H., On the theory of comet tails, Tellus, 9, 92-96, 1957.
Alfvdn, H., Interplanetary magnetic field, in Electromagnetic Phenomena in Cosmical
Physics, IAU Symposium No. 6, 284-292, 1958.
Axford, W. I., The interaction of the solar wind with comets, Planet. Space Sci., 12, 719-720,
1964.
Axford, W. I., A. J. Dessler, and B. Gottlieb, Termination of solar wind and solar magnetic
field, Astrophys. J., 137, 1268-1278, 1963.
Babcock, H. W., The topology of the sun's magnetic field and the 22-year cycle, Astrophys.
J., 13___3,572-587, 1961.
Bailey, V. A., The interplanetary magnetic field, Natur___e, 19___9,1029-1031, 1963.
Bailey, V. A., New evidence that the sun carries a large net negative electric charge,
Planet. Space Sci., 11, 1501-1502, 1963.
Beard, D. B., Comets and cometary debris in the solar system, Rev. Geophys., 1, 211-229,
1963.
Beard, David B., A theory of type-1 comet tails, The Solar Wind, ed. R. J. Mackin, Jr. and
M. Neugebauer, 373-380, Pergamon Press, New York, 1966.
Beard, David B., and M. Paul Nakada, Interplanetary magnetic fields as a cause of comet
tails, Natur______e,19___9,580, 1963.
Bernstein, William, The solar plasma--its detection measurement, and significance,
Space Physics, ed. Le Galley and Rosen, 397-436, John Wiley and Sons, 1964.
Biermann, L., Kometenschweife und solare korpuskularstrahlung, Z. Astrophys., 29, 274-
286, 1951.
Biermann, L., Solar corpuscular radiation and the interplanetary gas, The Observatory, 7_7,
109-110, 1957.
Biermann, L., The solar wind and the interplanetary media, Space Astrophysics, 150-156,
McGraw-Hill, 1961.
Biermann, L., The plasma in interplanetary space, Proceedings of the Plasma Space
Science Symposium, Catholic University, ed. by C. C. Chang and S. S. Huang, 91-97,
D. Reidel, Dordrecht-HoUand, 1965.
Biermann, Ludwig, Magnetohydrodynamic aspects of the interaction of the solar wind with
comets, The Solar Wind, ed. R. J. Mackin, Jr. and M. Neugebauer, 365-368, Pergamon
Press, New York, 1966.
Biermann, L. F., and R. Lust, The tails of comets, Scientific American, 19___9,44, Oct., 1958.
Biermann, L., and R. L_ust, Comets: structure and dynamics of tails, The Solar System,
Vol. IV, University of Chicago, 1963.
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Biermann, Ludwig, and Reimar L{_st, The interaction of the solar wind with comets (natural
and artificial), The Solar Wind, ed. R. J. Mackin, Jr. and M. Neugebauer, 355-364,
Pergamon Press, New York, 1966.
Block, L., On the interplanetary gas and its magnetic field, Arkiv f. fysik, 14, 179-193, 1958.
Brandt, John C., On the study of comet tails and models of the interplanetary medium,
Astrophys. J., 133, 1091, 1961.
Brandt, John C., Interplanetary gas, IV; neutral hydrogen in a model solar corona, Astrophys.
J., 133, 688-700, 1961.
Brandt, J. C., A model of the interplanetary medium, Icaru_____ss,1, 1-6, 1962.
Brandt, J. C., Some problems in the physics of the interplanetary medium, Space Research
III, 644-648, 1963.
Brandt, J. C., Radar observations of the corona and Mariner II measurements of the flux
in the solar wind, Science, 146, 1671-1672, 1964.
Brandt, John C., On the interplanetary gas exterior to the orbit of earth, Space Research IV,
828-833, 1964.
Brandt, John C., Chemical composition of the photosphere and corona as influenced by the
solar wind, Astrophys. J., 143, 265-266, 1966.
Brandt, John C., and Richard W. Michie, Interplanetary gas, VII; a semi-empirical model,
Astrophys. J., 136, 1023-1031, 1962.
Bridge, H. S., Plasmas in space, Phys. Today, 16, 31-37, March, 1963.
Bridge, H. S., What we know and what we don't know about the solar wind, The Solar Wind,
ed. R. J. Mackin, Jr. and M. Neugebauer, 123-140, Pergamon Press, New York, 1966.
Cahill, L. J., Jr., Magnetic fields in interplanetary space, Science, 147, 991-999, 1965.
Carovillano, R. L., and J. H. King, On the solutions of Parker's hydrodynamic theory of
solar and stellar winds, Astrophys. J., 14___1,526-533, 1965.
Chamberlain, J. W., Interplanetary gas. II. Expansion of a model solar corona, Astrophys.
J., 131, 47-56, 1960; III. A Hydrodynamic model of the corona, ibid., 133, 675-687, 1961.
Chamberlain, Joseph W., On the existence of slow solutions in coronal hydrodynamics,
Astrophys. J., 14_11,320-322, 1965.
Chapman, Sydney, The solar corona and the interplanetary gas, Space Astrophysics, 133-
170, McGraw-Hill, 1961.
Coleman, P. J., Jr., Leverett Davis, J., E. J. Smith, and C. P. Sonett, The mission of
Mariner II: preliminary observations, interplanetary magnetic fields, Science, 138,
1099, 1962.
Coleman, P. J., Jr., L. Davis, and C. P. Sonett, Steady component of the interplanetary
magnetic field: Pioneer V, Phys. Rev. Letters, 5, 43-46, 1960.
Coleman, P. J. Jr., E. J. Smith, L. Davis, and D. E. Jones, Measurements of magnetic
fields in the vicinity of the magnetosphere and in interplanetary space: Preliminary
results from Mariner 4, Space Research VI, 1966.
Coleman, P. J., Jr., C. P. Sonett, and Leverett Davis, Jr., On the interplanetary magnetic
storm: Pioneer V, J. Geophys. Res., 6__66,2043-2046, 1961.
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A139 Coleman, P. J., Jr., C. P. Sonett, D. L. Judge, and E. J. Smith, Some preliminary results
of the Pioneer V magnetometer experiment, J. C-eophys. Res., 65, 1856-1857, 1960.
A140 Davis, L., Jr., The effect of solar disturbances and the galactic magnetic field on the in-
terplanetary gas, Proc. of Lhe Trot. Conf. on Cosmic Rays and the Earth Storm, I]I;
Cosmic Rays, 543-545, Kyoto, 1961.
A141 Davis, Leverett Jr., Models of the interplanetary fields and plasma flow, The Solar Wind,
ed. R. J. Mackin, Jr. and M. Neubegauer, 147-156, Pergamon Press, New York, 1966.
A142 Davis, Levere_ Jr., E. -J. Smith, P. J. Colema_, Jr., and C. P. Sonett, Interplanetary mag-
netic measurements, The Solar Wind, ed R. J. Mackin, Jr. and M. Neugebauer, 35-49,
Pergamon Press, New York, 1966.
A142a de Jager, C., The Sun as a source of interplanetary gas, Space Sci. Rev., 1, 487-521,
1962-1963.
A143 de Jager, C., Emission of gas from the sun, Space Research IN, 491-517, 1963.
A144 Dokuchaev, V. P., Magnetohydrodynamic instability of solar corpuscular streams, Soviet
Astron.-AJ., 6, 784-787, 1963 (Astron. Zh., 3_9, 1009-1013, 1962).
A145 F_lthammar, C. G., Electromagnetic properties of an expanding stream of magnetized
plasma, J. Geophys. Res., 67, 1791-1794, 1962.
A146 Ferraro, V. C. A., The non-uniform rotation of the sun and its magnetic field, Monthly
Notices Roy. Astron. Soc., 97, 458, 1937.
A147 Foppl, H., G. ttaerendel, J. Loidl, R. Lust, F. Melzner, B. Meyer, H. Neuss, and E. Rieger,
Preliminary experiments for the study of the interplanetary medium by the release of
metal vapour in the upper atmosphere, Planet. Space Sci., 13, 95-114, 1965.
A147a Gee, Sherman, Bistatic-radar measurements of interplanetary plasma streams, J. Geophys.
Re___s.,71, 2353-2364, 1966.
A148 Gnevyshev, M. N., and A. I. 01', Coronal emission line intensity as an index of solar cor-
puscular radiation, Soviet Astronomy - AJ, 9, 765-767, 1966 (Astron. Zh., 42, 992, 1965).
A149 Gold, T., Plasma and magnetic fields in the solar system, J. Geophys. Res., 6_44,1665-
1674, 1959.
A150 Gold, T., Present evidence concerning magnetic fields and particle fluxes in the solar
system, Space Research II, 828-836, 1961.
A151 Greenstadt, E. W., Magnetic storms in interplanetary space as observed by Pioneer V,
Natur____ee,19_11,329-331, 1961.
A152 Greenstadt, E. W., Effect of solar activity regions on the interplanetary magnetic field,
Astrophys. J., 13__7,999-1002, 1963.
A153 Greenstadt, E. W., Interplanetary magnetic effects of solar flares: Explorer 18 and Pioneer
5, J. Geophys. Res., 7_O0,5451-5452, 1965.
A154 Gringauz, K. I., V. V. Bezrukikh, S. M. Balandina, V. D. Ozerov, and R. E. Rybchinskiy,
Direct observations of solar plasma fluxes at distances in the order of 1,900,000 km
from the earth, 17 February 1961, and simultaneous observations of the geomagnetic
field, Artificial Earth Satellites, 15, 1963; also Planet. Space Sci., 12, 87-90, 1964
(I. S.____ZZ.,15, 98-101, 1962); also in Space Research TIT, 602-607, 1963.
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Aeronomy, 1, 139-141, 1961 (G. i A., 1, 153, 1961).
Mogilevsky, E. I., A hypothesis of solar corpuscular streams with force-free magnetic
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